mentioned Polyptychodon patagonicus, but expressing serious doubts about its inclusion among plesiosaurs.
The present contribution is the first report of material from the Mata Amarilla Formation that can be clearly referable to plesiosaurs. It is also the first lower Late Cretaceous record in Argentina. The purpose of this paper is to describe this new plesiosaur material and characterize and interpret the sedimentary paleoenvironments in which the remains were preserved. The equivalence of the lower section of the Mata Amarilla Formation and the "Sehuenense", and the taxonomic status of Polyptychodon patagonicus Ameghino, 1893 , are also discussed.
Geological setting
The Austral Basin, also known as Magallanes Basin, is located in the southwestern region of the South American plate and comprises an area of approximately 230,000 km 2 , covering the southern end of the Argentinean and Chilean territories. The basin is elongated in a N-S direction. The eastern edge is parallel to the Chico River and runs into the Atlantic Ocean as the "Rio Chico Dorsal" or "Dungeness Arch". The western tectonic edge is the PatagonianFueguian Andes, and the southern boundary is the Scotia plate (figure 1).
The geological history of the Austral Basin is related to three main tectonic stages. The first is the rift stage, the second is the thermal subsidence stage or sag, and the third one corresponds to the foreland stage (Arbe, 1989 (Arbe, , 2002 Biddle et al., 1986) . The Mata Amarilla Formation was deposited during the foreland stage, more precisely during the second episode of deformation, which could be related to the closure of the marginal Rocas Verdes Basin (Biddle et al., 1986) .
The "Mata Amarilla Strata" (Feruglio, in Fossa Mancini et al., 1938) or Mata Amarilla Formation (Bianchi, 1967; Leanza, 1972; Russo and Flores, 1972) corresponds to Ameghino´s "Sehuenense" (1906) and is one of the most representative units of the Upper Cretaceous of the Austral Basin. The Mata Amarilla Formation is up to 350 m thick, consisting of siltstones, and grey and blackish mudstones, interbedded with thin whitish sandstones deposited in coastal and continental environments (Russo and Flores, 1972; Russo et al., 1980; Arbe, 1989 Arbe, , 2002 Poiré et al., 2004; . The type section is located South of the Shehuen or Chalía River, in the vicinity of the Estancia Mata Amarilla (Estancia La Soriana), 23 km east from the town of Tres Lagos. The Mata Amarilla Formation overlies the Piedra AMEGHINIANA 47 (4), 2010 Clavada Formation; the contact between them is transitional. It underlies the La Anita Formation (figure 2). The unit can be divided into three sections: a lower littoral section, a middle continental one, and an upper section that ranges from littoral to continental depending on the location within the study area (Varela, 2009 ). This unit was deposited during the early Late Cretaceous and spans the Cenomanian-Santonian Varela, 2009) 
The area where the plesiosaurs were discovered is located in the southwestern corner of Santa Cruz Province (Patagonia, Argentina), east of Lake Viedma and near the town of Tres Lagos and the "Parador La Leona" (figure 1). This study was carried out in the lower section of the Mata Amarilla Formation, at its type locality (MAT section) and at Estancia La Blanca (LB section) (figure 1). The section at Estancia Mata Amarilla is located near the margin of the basin, while the one at Estancia La Blanca is located in the central area .
In addition to the described plesiosaurs, the lower section of the Mata Amarilla Formation also bears the bivalves Exogyra guaranitica (Ihering, 1899) , Corbula sehuena Ihering, 1907 and the gastropod Potamides patagoniensis Ihering, 1897 (Ihering, 1907 , Wilckens, 1907 , Bonarelli and Nágera, 1921 Feruglio, 1936 Feruglio, , 1938 . The presence of one specimen of the Santonian ammonite Placenticeras sp. has been mentioned for this formation, specifically at the locality of Cerro Índice (Blasco et al., 1980) . However, the exact stratigraphic position was not determined as this genus was never reported again in the studied area.
Lungfish, amphibians, aquatic turtles, and crocodilians have been also recorded in the Mata Amarilla Formation (Cione et al., 2007; Goin et al., 2002) . The middle and upper sections of the Mata Amarilla Formation are dominated by distinct continental tetrapods such as the ornithischian Talenkauen santacrucensis Novas, Cambiaso, and Ambrosio, 2004 , the saurischian theropod Orkoraptor burkei Novas, Ezcurra, and Leucona, 2008 , and the sauropod Puertasaurus reuili Novas, Salgado, Calvo, and Agnolin, 2005 (Lacovara et al., 2004; Novas et al., 2004a Novas et al., , 2004b Novas et al., , 2005 Novas et al., , 2008 .
Angiosperms and a few algae have been recorded in this formation too (Arrondo, 1983) . Recently, Iglesias et al. (2007) described an abundant and diverse taphoflora dominated by angiosperms deposited in two levels, corresponding to the lower and middle sections of the Mata Amarilla Formation.
Material and methods
The material described in this paper consists of isolated teeth and bones with evidence of transport.
Welles´s indices were used in the description of the vertebral centra (Welles, 1952) . This index first considers the vertebral length in millimeters (L), the ratio between height (H) and length (H/L) and finally, the ratio between breadth (B) and length (B/L). Poiré et al., 2006 and Varela et al., 2008b / esquema cronoestratigráfico de la Cuenca Austral modificado de Poiré et al., 2006 y Varela et al.,2008b propodial elements, we used the breadth / length index (B:L index), which is equal to the ratio between the anteroposterior distal length, and the proximodistal length expressed as percentage (Welles, 1952) . The teeth were analyzed at the SEM facility in La Plata Museum (Jeol JSM-6360LV low vacuum SEM).
Two vertical lithostratigraphic sections at a scale of 1:100 were logged (MAT and LB section, see figure  3 ), describing the sedimentary facies (lithology and sedimentary structure). Sedimentary units were defined by means of facies association analysis and lithosome arquitecture, in order to interpret the sedimentary palaeoenvironments. Special emphasis was given to the lower section of the Mata Amarilla Formation, where the plesiosaur remains described in this paper were collected. Family ELASMOSAURIDAE Cope, 1869 ELASMOSAURIDAE indet.
MPM-PV 1871-2 is a cervical vertebra with no neural arch or ribs (figure 4.1-2). The proportions of the vertebral body are 16, 106:150; hence, it is higher than long and wider than high. One foramen at the base of the neural channel connects to a large cavity inside the body. The body is 9 mm long, 8 mm high, AMEGHINIANA 47 (4), 2010 and more than 14 mm wide. The facets of articulation for the neural arch are depressed and extend anteroposteriorly (figure 4.1). The articular face is slightly depressed with a slight dumbbell-shape as the ventral notch is not very pronounced (figure 4.2). A small foramen is observed ventrally. The body is damaged, and it seems likely that originally there may have been two foramina.
This vertebral body shows juvenile features, such as small size and lack of fusion between the neural arch and ribs to the body. The dumbbell-shaped face is considered as a synapomorphy of Elasmosauridae (Tarlo, 1960; Sato and Storrs, 2000) . Although proportions of MPM-PV 1871-2 are not the typical of elasmosaurids, the difference could be due to the position along the neck or more probably to ontogenetic changes as already recorded in plesiosaurs (O'Keefe, 2006) .
MPM-PV 1871-1-1, 54 teeth; MPM-PV 1871-1-2, one tooth; MPM-PV 1871-1-3 (figure 5), one tooth. These isolated teeth are mostly incomplete because their roots are broken, and some lack the apex of the crown. In some cases, only crown fragments were collected. Ornamentation is clearly visible in some, but quite unclear in others. Teeth height range is 10-25 mm, whereas the diameter at the boundary between the crown and the root measures 3-10 mm.
Teeth are curved and thus present a concave (lingual) and a convex (labial) face. Their surface is covered by striae (about 20 per tooth). The striation is more pronounced on the lingual side, softer and shorter on the labial side (figure 5), or almost absent in some teeth. The striation arises at the base of the crown or more distally. In some cases, two striae converge near the boundary between the crown and the root.
Descriptions and illustrations of Cretaceous plesiosaur teeth from Patagonia are scarce. In the poly-AMEGHINIANA 47 (4), 2010 cotylid Sulcusuchus erraini Gasparini and Spalletti, 1990, (MPEF: 650) from the La Colonia Formation, late Campanian-early Maastrichtian, Chubut Province (Gasparini and de la Fuente, 2000) , teeth are acuminate, curved and with striae. One anterior tooth shows abrasion and lacks striation on the labial surface. These characteristics are compatible with the morphology of the material from Estancia La Blanca, from the lower section of the Mata Amarilla Formation. Isolated plesiosaur teeth were also recorded in the Loncoche Formation from Calmu-Co, Mendoza Province, and assigned to the late Campanian-early Maastrichtian (Previtera and González Riga, 2008) . These teeth and those collected at Estancia La Blanca share the shape and the presence of striae. In a tooth from Calmu-Co, the striation is absent on the labial side as in the teeth of Estancia La Blanca. It appears that tooth morphology found in specimens from Estancia La Blanca is common among plesiosaurs and has been previously recorded in Argentina.
Tooth features have been used in Plesiosauria systematics (Bardet et al., 1999; O´Keefe, 2001; Smith, 2003) . The most commonly used features are the shape, the presence of flat faces, and the pattern of ornamentation. Teeth can be gracile with long roots, robust with short roots, or small and needle-like (Brown, 1981) . Flat faces are present in some pliosaurs from the Upper Jurassic, in which teeth cross-section is subtriangular (Tarlo, 1960) . Observed striation patterns are basically three: no striation, only lingual striation, or striae around the entire periphery (Tarlo, 1960) . Teeth from Estancia La Blanca are gracile, with circular cross-sections and lingual striation (labial striation reduced or absent). No species with the latter characters (gracile, cylindrical, labial striation) were present in the data matrix used by O' Keefe (2001) for phylogenetic analysis of the clade Plesiosauria. Phylogenetic analyses by Smith (2003) show that only Terminonatator ponteixensis (Sato, 2003) has the same three states observed in the material from Santa Cruz. However, it is necessary to emphasize that there are many missing data in the matrix used, especially those related to striae arrangement. General shape is similar to that observed in Plesiosauroidea, but it has been observed in Polycotylidae too. Thus, because Polycotylidae has a changing position in plesiosaur phylogeny (O´Keefe, 2001; Druckenmiller, 2006) and because of the absence of characters defining or justifying familial or generic assignation, the dental material from Estancia La Blanca (MPM-PV 1871-1-1; MPM-PV 1871-1-2; MPM-PV 1871-1-3) must be referred to Plesiosauria indet.
MPM-PV 1870-2, one incomplete cervical vertebral body (figure 4.3). The proportions of the body are 40, 113:150; therefore, it is higher than long and wider than high. Ventral surface is slightly concave and has two vascular foramina separated by a rounded ridge. There are traces of single-headed fused ribs in the ventrolateral area of the body.
Vertebral body is longer than those observed in polycotylids and pliosaurids, and lacks the prominent ring around the articular face observed in polycotylids (Tarlo, 1960; Sato and Storrs, 2000) . On the other hand, proportions are not those of typical elasmosaurid cervical bodies, which tend to be longer than high. The latter character has been used as a synapomorphy of the family Elasmosauridae (Persson, 1963; Bardet et al., 1999) . However, when plotting the values of neck length, height, and width in two Elasmosauridae, it is obvious that the last cervical vertebrae are shorter than those located in the anterior region and mid-length of neck. Graphs (figure 6) show measurements of the cervical centra in Elasmosaurus platyurus Cope, 1869, a typical elasmosaurid with strong elongation of the cervical vertebrae (figure 6.1), and Mauisaurus haasti Hector, 1874, a more generalized elasmosaur in relation to the vertebral elongation (figure 6.2). In both cases, the posterior cervical centra are higher than long. Moreover, the articular surface, which is very damaged, seems to be nearly flat -an elasmosaur feature (Bardet et al., 1999) . It is possible that vertebra MPM-PV 1870-2 may belong to an elasmosaur, but poor preservation prevents definite confirmation. Thus, we prefer to refer this vertebra to Plesiosauria indet.
MPM-PV 1870-3 (figure 4.7-9), one pectoral vertebral body without ribs or fused neural arches. Proportions of the vertebral body are 76, 118:161. The base of the neural canal becomes wider toward the rear end. On both sides, areas of articulation of the neural arch are depressed and confluent with the parapophysis so there is no clear boundary between the parapophysis and the areas of articulation of the AMEGHINIANA 47 (4), 2010 The anterior articular face is sub-elliptic and has three dorsal concavities: one corresponding to the neural canal, and two corresponding to lateral areas produced by the articular zones of the neural arch (figure 4.9). The posterior articular face of the vertebral body is sub-elliptic with a slight dorsal concavity corresponding to the neural canal. Both articular faces are slightly depressed. There are at least two ventral foramina.
MPM-PV 1869-1 (figure 4.4-6), one dorsal vertebral body with a non-fused neural arch. Proportions of the centrum are 32, 122:153, rendering it wider than high and higher than long. Two foramina present at the base of the neural canal. The articulation surface of the neural arch is a unique depression that extends up to the dorsal part of the lateral surface of the vertebral body. There is a small "lump" on the lateral surface which is slightly elongated in an anteroventral direction (figure 4.5). Articular faces of the centrum are elliptical and slightly depressed, with a small prominence in the central zone. Ventral surface of the body rounded, with one small central and two lateral foramina.
MPM-PV 1869-2, fragment of dorsal(?) vertebra, corresponding to the articular face. It measures 38 mm high and 42 mm wide. Therefore, the articular face is subcircular and presents a marked central depression.
The dorsal vertebral bodies (MPM-PV 1869-1 and MPM-PV 1869-2) are amphiplatyan (MPM.-PV 1869-1) to slightly amphicoelic (MPM-PV 1869-2), showing the typical morphology of Plesiosauria. A neural arch not fused to the vertebral body in MPM-PV 1869-1 can be interpreted as indicator of a juvenile or sub-adult ontogenetic stage (Brown, 1981) .
MPM-PV 1870-1(figure 4.10-12), one propodium of a juvenile specimen. As the humerus and femur are often similar in plesiosaurs, the assignment of the propodium is difficult. This difficulty becomes more problematic in juveniles, where these two bones are more closely similar than in adults (Brown, 1981) . The propodium is robust with proximal and distal expansions. Measurements: 158 mm long, 91 mm distal expansion; B:L index: 57. For orientation of the propodium it was assumed that the most important muscular scar is the ventral scar, which is displaced AMEGHINIANA 47 (4), 2010 toward the posterior margin (figure 4.12). On the dorsal surface of the propodium there is another muscular scar which is smaller and located in a more central position (figure 4.10), as well as a third elongated muscular scar at the distal half of the posterior margin.
. Graphic length (L, ), height (H, ), and breadth (B, ) of the cervical vertebrae of two Upper Cretaceous elasmosaurs / gráfi-co de los valores del largo (L, ), alto (H, ) y ancho (B, ) de las vértebras cervicales de dos elasmosaurios del Cretácico
The capitulum is elliptical in proximal view, with the major axis anteroposteriorly oriented, and surrounded by a slight ridge. The entire surface of the capitulum is pierced by foramina which indicate the presence of transphyseal canals, and therefore a vascularized cartilaginous cap. Although there is no well developed trochanter or tuberosity, the dorsal surface has a slightly marked projection, which could be an incipient trochanter/tuberosity. The distal end is rounded and devoid of articular facets. The material was found broken across the middle of the shaft, exposing a dense and compact cortex, a well defined medulla, and canals that connect the medulla with the outer surface ( figure 4.11) .
A juvenile ontogenetic stage is inferred on the basis of the following features: the robustness, the lack of differentiation between capitulum and tuberosity or trochanter, and the absence of articular facets at the distal end. Furthermore, the internal structure of the bones, particularly of the propodium, has been suggested as a possible indicator of ontogenetic stage. Compact and well-defined cortex surrounding the medulla has been recorded in juvenile individuals. The cortex has a cancellous structure in adults, so the boundary between medulla and cortex is diffuse (Wiffen et al., 1995; Wahl, 2006) . The material described herein displays the typical structure observed in juveniles. This is congruent with the other morphological features mentioned above.
Foramina in the capitulum indicate the presence of transphyseal canals which suggest a vascularized cap. These canals have been found in fast growing species that reach large sizes (Rhodin, 1985) . They have been observed in the turtle Dermochelys coriacea and interpreted as related to its large size. Vascularization of the epiphyses has not been observed in smaller turtles (Rhodin, 1985) .
Propodium morphology (MPM-PV 1870-1) closely resembles that of MML Pv 5, an indeterminate Plesiosauria found in the Jagüel Formation (late Maastrichtian) in Salinas de Trapalcó, Río Negro Province (Gasparini et al., 2003a . MML Pv 5 and MPM-PV 1870-1 from Estancia La Blanca share the robustness of the humerus and femur, the lack of differentiation between capitulum and tuberosity or trochanter, and the absence of articular facets at the distal end. All these characters have been associated with juvenile stages (Brown, 1981; Wahl, 2006) ; therefore, their taxonomic value is doubtful. However, a propodium with similar features found in Río Negro indicates that larger individuals (and therefore, probably older) retain part of the mentioned features . Propodia of similar characteristics have been collected in the Maastrichtian of Central Chile ever since the 19th century (Gay, 1848, pl. 2) and assigned to Plesiosaurus chilensis Gay (1848) , afterwards named Pliosaurus chilensis (Gay, 1848) by Deecke, 1986 . However, the latter has been considered a nomen vanum by subsequent authors and probably requires revision (Welles, 1962) .
Comments on Polyptychodon patagonicus

Ameghino, 1893
Polyptychodon patagonicus was described by Ameghino in 1893. The type material of Polyptychodon patagonicus consists of a group of teeth -described but never illustrated-coming from what Ameghino called and understood as "formación Santacruceña" in 1893. Ever since the 19th century there have been different opinions about the age and correct assignment of this material. The discovery of plesiosaur vertebrae and teeth in the lower section of the Mata Amarilla Formation leads to the analysis of the history of Florentino Ameghino's ideas on the age of the layers bearing the remains, and how this influenced the assignation of the materials to other reptile taxa.
Ameghino base, conical-cylindrical in shape, with sharp-pointed apex, and strongly curved. The outer surface is covered by pronounced longitudinal ridges of enamel, separated by deep furrows; the ridges start at the base, all of them at the same level, ending at different distances from the apex, nearly in the same way as in Polyptychodon interruptus, Ow. I do not know any complete tooth. The largest tooth, which almost lacks the entire base occupied by the pulp cavity, is nearly 3 cm high; and at the broken part at the base, it measures one centimeter in diameter approximately] (Ameghino, 1893, p. 82 ; translated from Spanish).
However, subsequent authors considered Ameghino´s identification (1893) with doubts, probably because of two reasons. First, plesiosaur teeth have been often confused with crocodile or fish teeth, because of their similar morphological characteristics. Second, the association of Polyptychodon patagonicus teeth with Cenozoic mammalian teeth in the same formation was assumed. For this reason Cabrera (1941) stated that if the teeth of Polyptychodon patagonicus were contemporaneous with mammalian remains, then they should be assigned to crocodilians. Welles (1962) followed the same line of thought and mentioned Cabrera (1941) , claiming that the teeth could belong to crocodilians. Finally, in a summary of South American plesiosaurs, Gasparini and Goñi (1985) mentioned Polyptychodon patagonicus as a plesiosaur, but with serious doubts about its assignation.
Unfortunately, the original material described by Ameghino in 1893 is not available for study. Although there is a record of two teeth of Polyptychodon patagonicus from the "Sub-Patagoniano" of Lago Argentino in the MACN, this material (catalogued as MACN-A 5809) could not be located in the collection.
Concerning the stratigraphic and geographic provenance of his material, Ameghino (1893, p. 76) wrote: [The formation that I have named Santacruceña, covers most of the Austral Patagonian region that is crossed by the Santa Cruz, Sehuen, and Gallegos Rivers] (Ameghino, 1893, p. 76; translated from Spanish) . It is clearly evident that the "formación Santacruceña" named by Ameghino, is equivalent only in part to what is nowadays known as the Santa Cruz Formation, as the Santa Cruz Formation is not exposed along the Shehuen or Chalia River (Sehuen River of Ameghino). Contrarily, the Mata Amarilla Formation is the unit exposed along the mentioned river (Feruglio, in Fossa Mancini et al., 1938; Arbe, 1989 Arbe, , 2002 . For this reason it is evident why Ameghino included the Mata Amarilla Formation in his "formación Santacruceña" (Cione et al., 2007 ). Ameghino's opinion is quite understandable taking into account the lithological similarity of the Mata Amarilla and the Santa Cruz formations.
In relation to the age, Ameghino (1893, p. 76) assigned his "formación Santacruceña" to the "Eoceno inferior (Paleoceno)". Due to the problematic association of primates and other Cenozoic mammals with Cretaceous taxa in the "formación Santacruceña", Ameghino wrote in the final discussion: [This fact (referring to the identifications carried out in the paper and the associated Cretaceous age) is meaningful and enough to decidedly tilt the scales in favor of those who believe that the "formación Santacruceña" is even older than the "lower Eocene", as I considered it from the beginning. It is possible that it becomes necessary to refer the lower part of it to the larámico or upper Cretaceous] (Ameghino, 1893, p. 84; translated from Spanish) .
So what seemed to be an association between Polyptychodon patagonicus and mammalian teeth was just a lithostratigraphic misunderstanding of Ameghino, who rectified himself in 1906. It is important to emphasize that the original purpose of the 1893 paper was not to solve the stratigraphical problem, but to add new descriptions of the material sent by his brother, Carlos Ameghino. However, since 1893 Ameghino supposed that his "formación Santacruceña" included units of different age.
In his work published in 1906, Ameghino separated the outcrops at Río Shehuen initially belonging to the "formación Santacruceña", and named them "Sehuenense stage". Ever since then Polyptychodon patagonicus was listed together with taxa from the "Sehuenense stage" instead of being included with those from the "formación Santacruceña", thus solving the stratigraphic problem. Hence, it can be assumed that there is no real association between Polyptychodon patagonicus and Cenozoic taxa.
It is necessary to point out that different authors refer to the "Sehuenense" in different ways. Ameghino (1906 ) used "Sehuenense", while Cabrera (1941 ) used "Sehuense", and Arbe (1989 , 2002 ) "Shehuenense". We use the first spelling in this contribution because we refer to Ameghino's original concept (1906) .
Under the light of the discussion above, and with the new record showing the existence of abundant dental material from the Mata Amarilla Formation assignable to Plesiosauria, there appears to be strong evidence that Ameghino was the first to publish material referred to Plesiosauria from lower Late Cretaceous rocks in Santa Cruz.
Since the original material is not available, the relation between the teeth referred to Polyptychodon patagonicus and the new records described here can only be discussed based on Ameghino´s description and the diagnosis of the genus Polyptychodon Owen, 1841
Tooth morphology described by Ameghino (1893) is common in plesiosaurs: conical, slightly curved teeth, with marked striae. Polyptychodon teeth illustrated by Owen in 1841 seem to bear striae on the entire outer surface
The fact that Ameghino never mentioned any difference between his material and the teeth illustrated by Owen could indicate that his material had the same features shown by Polyptychodon. Therefore, the presence of striae on the entire outer surface is a difference between the original material of Polyptychodon patagonicus and the materials described in this paper, which have reduced or even absent lingual striation.
The reasons stated by other authors (Cabrera, 1941; Welles, 1962) to reject the identification of the teeth made by Ameghino are thus not valid. The assignment of Ameghinos's material to Polyptychodon, a pliosaur from the Upper Cretaceous (CenomanianCampanian?) in England, Germany, Czech Republic, and USA Slaughter, 1963, Bardet and Godefroint, 1995) is not valid because no characters support this assignation. Hence, Polyptychodon patagonicus is a nomen vanum and the type material, as well as the teeth described in this paper, must be referred to Plesiosauria indet.
Paleoenvironment interpretation
The lower section of the Mata Amarilla is well exposed in LB section, where the plesiosaur remains were found in white sandstone facies with herringbone cross-stratification, showing changes in the direction of palaeocurrents; according to Boyd et al. (2006) this is interpreted as produced by tidal action. So, following the criteria of Boyd et al. (2006) , these facies were interpreted as subtidal bars characterizing the shallowest part of estuaries. Finally, this lower section ends with a prograding bayhead delta.
In the MAT section, the lower section of the Mata Amarilla Formation exposes only five meters (figure 3). The skeletal remains of plesiosaurs in the MAT section were found in heterolithic, mixed stratified (flaser and wavy) facies, showing alternating decantation and traction processes. Such structures are mostly dominated by shales, characteristic of estuarine central areas, according to Boyd et al. (2006) . The paleoenvironment of the lower section of the Mata Amarilla Formation where the plesiosaurs were found is therefore interpreted as a tidal dominated estuary.
All the plesiosaur bones and teeth show signs of transport. The material is disarticulated with no evidence that they belonged to the same single specimen. It is interesting to note that the remains are predominantly elements resistant to fragmentation, such as the vertebral centra, the propodium, and teeth. However, the teeth are incomplete, most without roots and some lacking the apex of the crown. Bone damage consists of fractures and elimination of superficial bone but no perforations or fouling were observed. Therefore, the preservation status of the skeletal remains is consistent with the energetic conditions of tidal action, which is consistent with the sedimentological interpretation.
In vertebra MPM-PV 1871-2 (Level 2, LB section), the internal cavity is filled with sediment forming a natural cast of the missing part of the vertebra. Clearly, the fracture occurred after lithification, suggesting that part of the damage observed in the material could have been caused by reworking or recent weathering.
Finally, although very scarce, some remains of the lower Mata Amarilla Formation are young specimens, possibly lying near the coast, probably an estuary. It has been often mentioned that young specimens, at least those of plesiosauroids, could live in rivers and estuaries (Wiffen et al., 1995) .
Biogeographic significance of the new record
Late Cretaceous plesiosur records in southern Gondwana were limited to the Campanian-Maastrichthian of Argentina (Cabrera, 1941; Goñi, 1985, Gasparini and Salgado, 2000; Gasparini et al., 2003a,b; , Chile (Gay, 1849; Casamiquela, 1969; Suárez and Fritis, 2002) , Antarctic Peninsula (Gasparini et al., 1984; Chatterjee and Small, 1989; Fostowicz-Frelik and Gazdzicki, 2001; Martin et al., 2007) , New Zealand (Wiffen and Moisley, 1986; Cruickshank and Fordyce, 2002; Hiller et al., 2005) , and the Turonian-Cenomanian of Australia (Kear, 2003) . According to those records it is evident that while the early Late Cretaceous is recorded in Oceania, there are no records for the same period in southern South America and Antarctica. The new plesiosaurian material from the lower section of the Mata Amarilla Formation contributes toward completing this gap in the record (figure 9).
Conclusion
The oldest lower Late Cretaceous plesiosaur record in Argentina is presented, becoming the first record of these reptiles for Santa Cruz Province. Analysis of the literature provides strong evidence that Polyptychodon patagonicus Ameghino, 1893 , is based on remains of Plesiosauria from the Mata Amarilla Formation. However, the status of nomen vanum is maintained for P. patagonicus because the isolated teeth are not considered sufficient to diag-nose a genus or species. The lower section of the Mata Amarilla Formation in the study area was deposited in an estuarine environment with strong tidal influence. The conservation and lack of articulation of the remains is congruent with the expected level of transport in that environment.
